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PROBLEM TO BE SOLVED: To realize an apparatus and a 
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parts and an operation for maintenance inside a treatment 
chamber. 

SOLUTION: An apparatus for plasma treatment, which has a 
vacuum vessel, having a treatment chamber 100 formed 
inside, plasma generating devices 110 and 101 for 
generating plasma in the treatment chamber 100 and an 
electrode holding a sample treated in the treatment chamber 
100. In this apparatus, a part of the upper wall of the 
vacuum vessel is made openable and closable, and at least 
one (110) of components constituting the apparatus is 
disposed in this openable and closable part. The side 
inside the treating chamber of the openable and closable 
part is opened at an angle which is directed upward with 
the component held thereon, when this part is opened. 
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(54) APPARATUS FOR PLASMA TREATMENT, AND METHOD FOR MAINTENANCE OF 
THE APPARATUS FOR PLASMA TREATMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an apparatus 
and a method for plasma treatment which facilitate 
replacement of parts and an operation for maintenance 
inside a treatment chamber. 

SOLUTION: An apparatus for plasma treatment, which 
has a vacuum vessel, having a treatment chamber 100 
formed inside, plasma generating devices 110 and 101 
for generating plasma in the treatment chamber 100 and 
an electrode holding a sample treated in the treatment 
chamber 100. In this apparatus, a part of the upper wall 
of the vacuum vessel is made openable and closable, 
and at least one (110) of components constituting the 
apparatus is disposed in this openable and closable part. 
The side inside the treating chamber of the openable 

and closable part is opened at an angle which is directed upward with the component held 
thereon, when this part is opened. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to suitable plasma treatment equipment to start plasma 
treatment equipment and its maintenance approach, especially form the detailed pattern in a semi- 
conductor production process, and its maintenance approach. 
[0002] 

[Description of the Prior Art] According to the semi-conductor production process, plasma treatment 
equipment is widely used, for example in micro-processing processes, such as membrane formation, 
etching, and ashing. It performs predetermined processing by exhausting an volatile resultant while the 
process by plasma treatment plasma-izes the process gas introduced into the interior of a vacuum 
housing (reactor) with a plasma generating means, is made to react on a semi-conductor wafer front face 
and performs micro processing. 

[0003] In this plasma treatment equipment and a plasma treatment process, in case processing 
processing of the sample is carried out, there is a problem on which a resultant adheres to the front face 
of the lower electrode circumference in which a sample is laid, and it exfoliates soon, adheres to a wafer 
front face as a foreign matter, and the yield is reduced. For this reason, it is necessary to carry out 
atmospheric-air disconnection of the plasma treatment equipment periodically, and to perform cleaning 
called the wet screening which removes an affix. Moreover, since the components exposed to the plasma 
within a vacuum housing are exhausted while they pile up a process, it is necessary to exchange 
consumables periodically. 

[0004] The approach of opening the vacuum housing upper part in 90 outlines, changing into the 
condition of having stood straight mostly, and maintaining a parts replacement etc. is taken as closing 
motion by devices, such as a hinge, being possible in the up wall of a vacuum housing as one approach 
for securing workability in the case of such a maintenance inside a vacuum housing. 
[0005] 

[Problem(s) to be Solved by the Invention] However, after the vacuum housing up wall has carried out 
the outline straight as mentioned above, if the captive screw of a substitute part is removed, components 
are not held independently but may separate. For this reason, even if the operator needs to support 
components by hand simultaneously and used the jig for components anchoring on the occasion of 
anchoring and removal of a substitute part, there was a difficulty of being hard to do an activity. 
Moreover, various inconvenience of being as damaging by the thermal stress cycle during operation, 
without applying the force to components uniformly **** [ and ] may have arisen by adding the force 
with components impossible for in case positioning of components shifts at the time of anchoring or a 
captive screw is bolted. [ that a chip enters ] 

[0006] Especially, for example, in the silicon oxide etching system, it is expensive into parts, such as an 
antenna which hits the vacuum housing upper part, and an up electrode, and nonmetal brittleness 
components, such as a crack, a shower plate made from cone silicon, and a ring made from a quartz, are 
used for them. 
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[0007] Moreover, nonmetal brittleness components like silicon or a quartz are used for a part of up 
electrode and gas supply means also with magnetron mold plasma treatment equipment or parallel plate 
mold plasma treatment equipment. And when exchanging these components and there was the vacuum 
housing upper part in open only to about 90 degrees, components might be slid on them and dropped, or 
the impossible force might be applied, and components might be damaged. 

[0008] since the component part inside a vacuum housing is also enlarged or weight especially tends to 
increase with diameter[ of macrostomia ]-izing of the diameter of a wafer, it is in the inclination which 
handling of components stops being able to carry out easily and a measure **** burden increases for an 
operator. 

[0009] Although it is also one approach to work not by the one-person activity but by two persons in 
order to avoid such a situation, a staff excessive for a maintenance will be needed in this case, and it will 
lead to buildup of a labor cost. 

[0010] This invention is made in order to solve the above-mentioned technical problem, is receiving the 
maintenance nature and user- friendliness in the case, such as exchange of the consumables inside a 
vacuum housing, and wet screening, and aims at offering the plasma treatment equipment which can be 
contributed to improvement in productivity, and its maintenance approach. 
[0011] 

[Means for Solving the Problem] In the plasma treatment equipment with which this invention has the 
vacuum housing by which the processing room was formed in the interior, a plasma generator for 
making said processing interior of a room generate the plasma, and an electrode holding the sample by 
which it is processed in said processing interior of a room Use some up walls of said vacuum housing as 
the part which can be opened and closed, and at least one of the components which constitute said 
plasma treatment equipment into this part that can be opened and closed is arranged. It is characterized 
by being opened by the up suitable include angle while the processing indoor section side of said part 
which can be opened and closed had held said component at the time of disconnection of this part that 
can be opened and closed. 

[0012] Other descriptions of this invention The processing room and plasma generator as a vacuum 
housing, In the plasma treatment equipment which has a raw gas supply means to supply gas to said 
processing room, an electrode holding the sample processed in this processing interior of a room, and 
the evacuation system that decompresses this processing room Make it rotate around a level shaft and it 
constitutes possible [ closing motion ] toward the upper part, some up walls [ at least ] which constitute 
the field of this processing room upside - an outline - even if the components which this part that can 
be opened and closed can hold where a processing indoor section side is turned up and by which it is 
attached in this part that can be opened and closed when this part that can be opened and closed is 
opened are not fixed mechanically - friction ~ or it is in being physically stabilized by the stop part and 
being held automatically. 

[0013] In order to stabilize said components and to be automatically held at the time of disconnection of 
said part which can be opened and closed, it is desirable to hold the processing interior-of-a-room side of 
this part that can be opened and closed from the level surface at the include angle of less than 30 
degrees. 

[0014] The description of further others of this invention is to have made into the direction of 
maintenance operating area the direction which said part which can be opened and closed opens. 
[0015] The description of further others of this invention is to make easily into disengageable structure 
the power feed zone to said part which can be opened and closed from this part that can be opened and 
closed, and for the ground connection of the hot side edge child of a power feed zone have been made to 
be carried out further at this time. 

[0016] When according to this invention opening the part of a vacuum housing which can be opened and 
closed and performing a maintenance, the part which can be opened and closed turns a processing room 
side upwards, and is held physically at a stable condition. It makes it possible for the operator not to 
support components by hand at the time of a maintenance, and to perform a maintenance of a processing 
room with an easy position from the upper part by this. For this reason, plasma treatment equipment 
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excellent in maintenance nature or user-friendliness can be realized, and it can contribute to 
improvement in productivity. 

[0017] even if the components which are attached in the part which can be opened and closed [ this ] 
according to the description of everything but this invention are not fixed mechanically friction ~ or it 
is turning a processing room side for the part which can be opened and closed upwards desirably so that 
it may be physically stabilized by the stop part and it may be held automatically, and holding at the 
include angle of the level surface to 30 degrees, and components are physically held in a horizontally 
near condition at a stable condition. Thereby, the maintenance nature at the time of an activity can be 
improved further. 

[0018] Since according to the description of further others of this invention access to an operators 
processing room upper part is made easy in order that the part of the processing room upper part which 
can be opened and closed may open to maintenance operating area, a maintenance can be performed 
with an easy position from the upper part. 

[0019] According to the description of further others of this invention, since the power feed zone is 
easily disengageable from the part which can be opened and closed, open Lycium chinense becomes 
possible about the part which can be opened and closed even at a horizontally near include angle. 
Furthermore, at the time of separation of a power feed zone, by contacting the hot side edge child of a 
connection into an outside ground part, the contact to a live part can be prevented and an operator's 
insurance can be secured. 
[0020] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained based on a drawing. 
First, after drawing 1 explains the configuration of the equipment in this example in detail, a parts 
replacement and the approach of a maintenance are explained concretely. 

[0021] Drawing 1 shows the example which applied this invention to the plasma etching system of an 
owner magnetic field UHF electrification magnetic wave radiation discharge method, the processing 
room 100 is the vacuum housing which can attain the degree of vacuum of 10-6Torr extent, and was 
equipped with the antenna 1 10 which emits an electromagnetic wave to the upper part, and equips the 
lower part with the lower electrode 130 which lays the samples W, such as a wafer. An antenna 1 10 and 
the lower electrode 130 are installed in the form which is parallel and counters, the perimeter of the 
processing room 100 - for example, electromagnetism - the magnetic field means forming 101 which 
consists of a coil and a yoke is installed. And by the interaction of the electromagnetic wave emitted 
from an antenna 110, and the magnetic field formed by the magnetic field means forming 101, the raw 
gas introduced into the processing indoor section is plasma-ized, Plasma P is generated, and Sample W 
is processed. 

[0022] Evacuation of the processing room 100 is carried out by the evacuation system 106 connected to 
the vacuum chamber 105, and a pressure is controlled by the pressure-control means 107. The vacuum 
chamber 105 serves as ground potential. The side-attachment-wall inner unit 103 is installed 
exchangeable, circulation supply of the heat carrier is carried out from the heat carrier supply means 
104, the range of the temperature of an internal surface is 20 degrees C - 80 degrees C desirably, and it 
is controlled with the precision of less than **10 degrees C by 0 degree C - 100 degrees C of side 
attachment walls 102 of the processing room 100. Or you may control by the heater heating device and 
the temperature detection means. As for a side attachment wall 102 and the side-attachment-wall inner 
unit 103, it is desirable as aluminum to perform surface treatment, such as alumite of plasma-proof 
nature, to a front face. 

[0023] An antenna 1 10 consists of the disc-like conductor 1 1 1, a dielectric plate 112, and a dielectric 
ring 113, and is held at the housing 1 14 as a part of vacuum housing. Moreover, a plate 1 15 is installed 
in the field of the side which touches the plasma of the disc-like conductor 111, and the periphery ring 
1 16 is further installed in the outside. The skin temperature of the plate 115 with which temperature is 
adjusted and touches the disc-like conductor 1 1 1 is controlled by temperature control means by which 
the disc-like conductor 1 1 1 is not illustrated. The raw gas which performs etching processing of a 
sample is supplied with a predetermined flow rate and a predetermined mixing ratio from the gas supply 
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means 117, lets the hole of a large number prepared in the disc-like conductor 1 1 1 and the plate 115 
pass, and is supplied to the processing room 100. 

[0024] It is suitable to use silicon and carbon for a plate 115 and to use a quartz and an alumina for the 
periphery ring 1 16. In this example, silicon is used for a plate 115 and the quartz is used for the 
periphery ring 116. 

[0025] Open Lycium chinense grows in 180 outlines (location shown with a broken line all over 
drawing) by using as the supporting point the revolving shaft installed in the outline horizontal of a 
hinge 118, and rotating it like an arrow head (1) by the antenna 110 being attached in the side 
attachment wall 102 by the hinge 118, dissociating with a side attachment wall 102 in the part of an 
arrow head A, and raising up. Even if it removes the captive screw of a plate 1 15 or the periphery ring 
1 16 in this condition, it is held in the condition of having been stabilized physically, by friction or stop 
parts, such as a level difference with a height of several mm to about 10mm. In case an antenna 1 10 is 
opened, the magnetic field means forming 101 is beforehand moved up like an arrow head, and it is 
made to evacuate to the location which does not interfere in location with an antenna and does not 
become the trouble of a maintenance. 

[0026] As an antenna electrical power system 120, through a matching circuit and the filter systems 123 
and 124, the introductory terminal 126 connects and the antenna power source 121 and the antenna bias 
power supply 122 are connected to an antenna 110 through a filter 125 at a ground, respectively. The 
antenna power source 121 supplies power with a UHF band frequency of 300MHz - 1GHz. The 
frequency of the antenna power source 121 is set to 450MHz in this example. On the other hand, as for 
the antenna bias power supply 122, a frequency impresses the bias power of the range of several 10MHz 
to an antenna 110 from several 10kHz. The frequency is set to 13.56MHz in this example. The underside 
of a plate 115 and distance (it is hereafter called a gap) of Wafer W are desirably set to 50mm or more 
120mm or less 30mm or more 150mm or less. 

[0027] An antenna 1 10 is countered and the lower electrode 130 is formed in the lower part of the 
processing room 100. While controlling the bias which the bias power supply 141 which supplies the 
bias power of the range of 13.56MHz is connected to the lower electrode 130 through a matching circuit 
and the filter system 142 from 400kHz, and is impressed to Sample W, it connects with a ground 
through a filter 143. The frequency of bias power supply 141 is set to 800kHz in this example. 
[0028] The lower electrode 130 carries out installation maintenance of the samples W, such as a wafer, 
with the electrostatic adsorber 131 on the top face, i.e., a sample installation side. The electrostatic 
adsorption film is formed in the front face of the electrostatic adsorber 131, and Sample W is adsorbed 
and\held on the lower electrode 130 by electrostatic adsorption power by impressing the direct current 
voltage of several lOOv - several kV from DC power supply 144 and the filter 145 for electrostatic 
adsorption. It is the top face of the electrostatic adsorber 131, and the focal ring 132 made from silicon is 
formed in the lateral part of Sample W, and it insulates with the electrostatic adsorber 131 with an 
insulator 133. The electrode periphery covering 134 is formed in the outside of an electrode. It is 
suitable for an insulator 133 and the electrode periphery covering 134 to use an alumina and a quartz. 
Furthermore, the lower covering 135 is formed in the inner surface of the processing room lower part. 
[0029] The plasma etching system by this example is constituted as mentioned above, and explains the 
concrete process in the case of etching silicon oxide using drawing 1 , using this plasma etching system. 
[0030] First, after the wafer W which is the object of processing is carried in to the processing room 100 
from the sample carrying-in device which is not illustrated, on the lower electrode 130, it lays and 
adsorbs, the height of a lower electrode is adjusted if needed, and it is set as a predetermined gap. 
Subsequently, gas required for etching processing of Sample W, C4F8 [ for example, ], and Ar and 02 
are supplied through a plate 1 15 at the processing room 100 from the gas supply means 1 17 in the 
processing room 100. Simultaneously, the processing room 100 is adjusted so that it may become the 
predetermined processing pressure force by the evacuation system 106. 

[0031] Next, an electromagnetic wave is emitted by the 450MHz electric power supply from the antenna 
power source 121. and the 160 gauss (electronic cyclotron magnetic field intensity to 450MHz) outline 
formed in the interior of the processing room 100 of the magnetic field means forming 101 - Plasma P 
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is generated in the processing room 100 by the interaction with a level magnetic field, raw gas is 
dissociated, and an ion radical occurs. Furthermore, ion and a radical are controlled by the antenna bias 
power from the antenna bias power supply 122, or bias power from the bias power supply 141 from a 
lower electrode, and etching processing is performed to Wafer W. And with termination of etching 
processing, supply of power, a magnetic field, and raw gas is suspended, and etching is ended. 
[0032] Etching processing of the wafer by the plasma treatment equipment in this example is performed 
as mentioned above. And while repeating a treatment process, the resultant accumulates on the 
processing indoor section gradually, the deposition film exfoliates, and a foreign matter comes to be 
generated. And when management criteria (for example, phi0.2-micrometer foreign matter below 20 
piece / wafer) with the number of foreign matters are exceeded, atmospheric-air disconnection of the 
processing room is carried out, and wet screening is performed. 

[0033] Next, an approach to demount the procedure of the outline of the decomposition and assembly of 
the equipment at the time of the wet screening in the equipment of this example and components is 
explained using drawing 2 - drawing 5 . 

[0034] In order to show the situation of the maintenance by this invention, drawing 2 shows typically 
the important section of the plasma etching system shown by drawing 1 by the perspective view, and 
shows the part in the cross section. While an antenna 1 10 is attached on the side attachment wall 102 
laid in the vacuum chamber 105 and the magnetic field means forming 101 is installed in the perimeter, 
the antenna electrical power system 120 is connected to the antenna 110 through the introductory 
terminal 126. 

[0035] At the time of the equipment decomposition in wet screening, atmospheric-air disconnection of 
the processing room 100 and the vacuum chamber 105 is carried out, and connection of the introductory 
terminal 126 which connects the antenna electrical power system 120 with an antenna 1 10 is canceled. 
[0036] The following step is shown in drawing 3 . As first shown in the arrow head (1) of drawing 3 , 
the magnetic field means forming 101 and the antenna electrical power system 120 (a drawing ratio is 
not carried out) are raised, and it fixes to the location which does not have trouble in a maintenance. And 
as shown in an arrow head (2), an antenna 1 10 is rotated around the shaft of a hinge 1 18, and it opens, 
and holds to an outline horizontal position, and it removes up (4) 4 [ an arrow head (3) and ] So that a 
plate 1 1 5 and a ring 1 1 6 may be shown. 

[0037] Furthermore, the following step is shown in drawing 4 , and as shown in an arrow head (5) and 
(6), the side-attachment-wall inner unit 103 and the lower covering 135 are pulled up up, and it removes 
them. Moreover, the focal ring 132, the electrode periphery covering 134, etc. are removed also about a 
lower electrode. Components process clearance, ultrasonic cleaning, desiccation of the deposition film, 
etc. the bottom picking outside. And attach components with the procedure of the above and reverse, the 
condition of a basis is made to restore equipment, and vacuum suction is performed. 
[0038] Then, it checks that the degree of vacuum of the processing room 100 has reached the 
predetermined value, a foreign matter check and a rate check are performed if needed, actuation of 
equipment is checked, and equipment is restored to a working state and ends a wet screening activity. If 
one formula of substitute parts is prepared beforehand, since reinstatement and vacuum suction of 
equipment can carry out for whether being Sumiya, the down time of equipment can be shortened. 
[0039] Furthermore, by the device of not using bolts for the closure part of a vacuum flange etc., by 
raising the workability of wet screening, the down time (Good Wafer to Good Wafer) of equipment was 
stopped in about about 3 - 4 hours, and the operating ratio of equipment is secured. 
[0040] Need to raise the antenna 1 10 whole and it is not necessary to remove it from a processing room, 
and since it is considering as the structure of making it rotating around the shaft of a hinge 118, and 
opening an antenna 1 10 as shown in drawing 3 , in this example, a heavy lift has in an operator and a 
burden called raising is not placed on him. That what is necessary is just to raise up as shown in the 
arrow head (3) of drawing 4 , and (4), as already stated, also in case the ring 1 16 of the plate 115 which 
is a shower plate made from silicon, or the product made from a quartz is removed, since workability is 
good, the effectiveness of an activity can be gathered and possibility of damaging components also 
becomes small. 
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[0041] Moreover, in this example, the antenna electrical power system 120 with a processing room 
upside is easily made into disengageable structure from the antenna 1 10 in the introductory terminal 
126, for this reason open Lycium chinense is possible even to an outline horizontal position in an 
antenna 1 10. The introductory terminal 126 has the structure where the inside hot side edge child and the 
outside ground which supply power were insulated. When connection of the introductory terminal 126 is 
canceled, the hot side edge child inside an antenna 1 10 and the antenna electrical power system 120 For 
example, even when the antenna is charged by connecting an antenna to a ground, while it is considering 
as the structure of making an outside ground part contacting, using simple devices, such as a spring, and 
missing a charge As an operator cannot touch a hot side edge child accidentally, he has secured an 
operator's insurance. 

[0042] The configuration and parts replacement of a plasma etching system in this example, and the 
approach of a maintenance are as above-mentioned. As mentioned above, a parts replacement and the 
workability of a maintenance are improving by considering as a full flat open structure. This is 
explaining using drawing 5 and drawing 6 which showed an operator's position and activity situation at 
the time of a maintenance in ** type, and is understood more clearly. 

[0043] Drawing 5 shows typically the situation of a maintenance in the full flat opening condition in the 
plasma etching system of the example shown by drawing 1 . In drawing 5 , the antenna 110 which emits 
an electromagnetic wave is attached in the side attachment wall 102 by the hinge 118 which can be 
opened and closed in 180 outlines. Drawing 5 just tends to be going to remove the periphery ring 116 
and the plate 1 15 of inner circumference of an antenna 1 10 in the full flat opening condition which 
opened the antenna 1 10 in about 180 degrees, turned the inside of an antenna to the top face, and was 
made into the outline horizontal. 

[0044] In this example, it is the shower plate made from silicon with which the ring made from a quartz 
was able to open the periphery ring 1 16, and many gas eyes were able to open the plate 115, and they 
are expensive components that all break or it is easy to damage them. However, Operator M can perform 
anchoring and handling of these components with an easy position from the upper part by making into 
an outline horizontal the antenna 110 with which these are attached, moreover the condition of having 
removed all of the captive screw of components - components - friction - or it is held by the stop part 
at the outline horizontal position, i.e., the condition of having been stabilized physically, and it is not 
necessary to support components 

[0045] For this reason, since Operator M can treat components with both hands, he does not have a fear 
of sliding on it and dropping components, as shown in drawing 5 . Moreover, it is hard to produce the 
force with the screw section impossible for etc. being applied in the case of components anchoring, and 
damaging components. Moreover, since the direction which opens an antenna 1 10 is made into the 
direction which turns on the operator who is present in maintenance area and an antenna 1 10 is held in 
the location which is easy to access an operator, an operator can work with the stable position. Since a 
parts replacement can furthermore carry out by one person, it will not be able to be overemphasized that 
a common operator is not needed. 

[0046] The case where it maintains where the outline straight of the processing room is carried out as a 
closing motion angle of 90 outlines like the conventional technique in this example for a comparison is 
shown in drawing 6 . In case the plate 1 15 of the periphery ring 1 16 or the product made from the 
silicon made from a quartz is removed, if a captive screw is removed, components will separate, for this 
reason — while Operator M presses down components by one hand ~ an installation screw - not 
removing - it does not obtain and it cannot be said that workability is good. There is even possibility of 
sliding on them and dropping about it and components. Or it is easy to produce the force with the screw 
hole section impossible for being applied in the case of components anchoring, and damaging 
components. It will be expensive and the mental feeling of oppression given to an operator will also 
have possibility of damaging a crack, and a cone quartz and silicon components. Moreover, since there 
is no inner surface of an antenna 1 10 in the location which faces an operator, the burden which will 
work as an operator leans out, and starts an operator also at this point is large. 
[0047] If such a point is compared, it is clear that the full flat open structure as shown in drawing 5 is 
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excellent in maintenance workability. If this performs a maintenance of equipment actually, are just 
going to feel actually equally, and this structure will mitigate an operator's burden greatly and 
contributing to improvement in productivity by gathering working efficiency will be guessed easily. 
[0048] Also in the plasma treatment process defined system which carried the vacuum housing (reactor) 
which a plasma treatment room consists of in the interior, whole arrangement and a whole maintenance 
can perform making a part of processing room into a full flat open structure with sufficient balance. 
[0049] Drawing 7 is other examples of this invention which carried the vacuum housing of a full flat 
open structure in the plasma treatment process defined system, and is the top views seen from the upper 
part. This equipment is equipped with two plasma treatment rooms El and E2, and a sample wafer is 
conveyed through a load lock chamber 152 at the buffer room 153 from the loader device 151, and is 
conveyed according to the sample conveyance device 154 at the plasma treatment rooms El and E2. 
[0050] The plasma treatment room El is in the condition that equipment was assembled, and magnetic 
field means forming 101 and the antenna electrical power system 120 are carried on the vacuum 
chamber 105. the plasma treatment room E2 is in the condition under wet screening activity, and the 
processing room 100 interior carries out atmospheric-air disconnection — having — **** — an antenna 
1 10 a hinge 118 — full ~ the flat condition is open. The magnetic field means forming 101 and the 
antenna electrical power system 120 are evacuated to the location which does not have trouble in an 
activity. The antenna 1 10 is opened in the direction of the operator M who is present in maintenance 
area (the direction of an outside of the base frame 150), and since it has the form where it projected like 
one half to the base frame 150 of a system, Operator M can perform a maintenance easily. It protrudes 
too much in maintenance area, and the tooth space in a clean room is not occupied in an excess, thus, the 
thing for which the plasma treatment room (reactor) of a full flat open structure is carried » the whole 
arrangement - a compact ** - the good plasma treatment process defined system of the balance 
which has maintenance nature is realizable. 

[0051] By the way, in the plasma treatment equipment of the example of drawing 1 , although the 
graphic display is not carried out, the heat carrier for controlling the temperature of the disc-like 
conductor 1 1 1 is supplied to the antenna 110. Here, if it is made to carry out desorption of the supply 
way (for example, hose) of a heat carrier by parts for a connection, such as a connector, when 
considering as the full flat opening condition of having opened the antenna 1 10 180 degrees, a 
refrigerant may leak from the seal section of a connector, and excessive working hours will start. 
[0052] Then, by preparing the introductory way of a heat carrier in the hinge 118 which opens and 
closes an antenna, also in case the antenna section is opened and closed, it becomes unnecessary to carry 
out desorption of the connection, and the improvement of dependability to the leak of the refrigerant 
from the connection seal section and compaction of working hours can be aimed at. 
[0053] Drawing 8 shows one example of such a hinge device. In the plasma treatment equipment of the 
example of drawing 1 , drawing 8 is the sectional view of the structure of the hinge 1 1 8 which can be 
opened and closed in 180 outlines which established heat carrier passage in the interior, and where a 
hinge 1 18 is opened to 180 degrees, it is seen from the upper part. A supporter 162 is attached in the 
housing 1 14 of an antenna 100, and it is fixed with the stop components 164, such as a stop screw, as 
opposed to a shaft 163. the physical relationship of each other in a motion of shaft orientations being 
restrained with the stop components 165, such as mounting **, for example, the snap ring etc., pivotable 
to the hinge mounting section 161 by which the shaft 163 was attached in the side face of a side 
attachment wall 102 is determined. 

[0054] From universal-joint 166A pivotable to the circumference of the shaft of a shaft 163, a heat 
carrier lets passage 167 A prepared in the shaft pass, flows the inside of passage 168 A inside the antenna 
housing 1 14, passes along Passage 168B and 167B, and is discharged from 166B. The path of a heat 
carrier is closed so that there may be no leak of a heat carrier by the seal members 169, such as an O 
ring. It is suitable to set temperature as about 80 degrees C from 30 degrees C, for example, using 
refrigerants, such as FURORINATO, as a heat carrier. 

[0055] Since it becomes unnecessary to carry out desorption of the connector which connects a heat 
carrier according to this example in case the antenna section is opened and closed, while being able to 
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prevent the leak of the refrigerant from the seal section of a connector and being able to raise the 
dependability of an activity, compaction of working hours can be aimed at. 

[0056] in addition, the electromagnetic wave emitted although each of each aforementioned examples 
was the cases of the plasma treatment equipment of an owner magnetic field UHF electrification 
magnetic wave radiation discharge method - except for a UHF band for example, 2.45GHz 
microwave - or the VHF band from several 10MHz to about 300MHz may be used, moreover — 
although magnetic field intensity explained the case of 160 gauss which is the electron cyclotron 
resonance magnetic field intensity to 450MHz - not necessarily - a resonance magnetic field - it is not 
necessary to use a magnetic field stronger than this - or weak magnetic field several 10 gauss or less 
may be used for reverse. Furthermore, for example, the non-magnetic field microwave discharge which 
does not use a magnetic field is sufficient. Furthermore, each aforementioned example is applicable to 
the plasma treatment equipment of the magnetron mold which used the magnetic field besides the above, 
the capacity-coupling method plasma treatment equipment of a parallel plate mold, or the plasma 
treatment equipment of an inductive-coupling mold. 

[0057] Drawing 9 is the example which applied this invention to the RIE system (for example, 
magnetron RIE system) which used the magnetic field. In this example, the processing room 100 as a 
vacuum housing is equipped with a magnetic field generating means 204 generate a magnetic field, a 
gas-supply means 1 17 is equipped with a side attachment wall 102, the lower electrode 130 which lays 
the samples W, such as a wafer, and the up electrode 200 which counters this and is grounded, and 
introduce predetermined gas in a vacuum housing, the evacuation system 106 which evacuates the inside 
of a vacuum housing, the lower power source 205 which supplies power to a lower electrode, and in the 
vacuum housing. Two or more permanent magnets or coils are arranged in the shape of a ring at 
processing room 100 a periphery or an upside, and the magnetic field generating means 204 forms an 
almost parallel magnetic field in the processing indoor section to an electrode. A magnetic field gives 
inclination and supposes that it is pivotable. And raw gas is plasma-ized by the electric field generated in 
inter-electrode with the power supplied from the lower power source 205, Plasma P is generated, and 
Sample W is processed. In the RIE system using a magnetic field, since a magnetic field is formed in the 
direction which intersects perpendicularly with electric field mostly with the field generating means 204, 
the collision frequency of an electron, and the molecule and atom in the plasma increases according to 
the effectiveness of a magnetic field or a magnetron, a plasma consistency increases, and a high etching 
property is acquired. A low frequency band to the RF band of several 100kHz - about 10MHz of 
numbers is suitable for the frequency of the lower power source 205. 

[0058] The plate 202 with which many gas eyes were able to open the up electrode 200 in the electrode 
plate 201 grounded by the ground is covered with a mounting eclipse and the periphery ring 203. Silicon 
and carbon are suitable for a plate 202, or it may use the aluminum by which alumite processing was 
carried out. The up electrode 200 is attached in the side attachment wall 102 by the hinge 118. and in the 
part of an arrow head A, it dissociates with a side attachment wall 102 - having - the upper part - 
raising - the outline of a hinge 118 - open Lycium chinense grows in 180 outlines (location shown with 
a broken line all over drawing) by using a level support shaft as the supporting point, and rotating it. 
[0059] By considering as such a configuration, since it can work from the upper part where the up 
electrode 200 is considered as full flat opening in case a plate 202 and the periphery ring 203 are 
demounted or exchanged, workability is good, and while raising the effectiveness of an activity, 
dependability and safety are securable. Moreover, possibility of damaging dropping components or 
applying the impossible force also becomes small. Furthermore, need to raise the up electrode 200 
whole and it is not necessary to demount it, and a heavy lift has and a burden called raising is not placed 
on an operator. In addition, since the power source is not connected to the up electrode 200, in the case 
of this example, it is not necessary to separate a power source by part for a terminal area, and it has the 
advantage whose workability improves further like the example of drawing 1 . 

[0060] Drawing 10 is the example which applied this invention to parallel plate mold plasma treatment 
equipment. In this example, the processing room 100 as a vacuum housing consisted of a side 
attachment wall 102, a lower electrode 130 which lays the samples W, such as a wafer, and an up 
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electrode 210 which counters this, and is further equipped with a gas supply means 1 17 to introduce 
predetermined gas in a vacuum housing, and the evacuation system 106 which evacuates the inside of a 
vacuum housing. And inter-electrode is made to generate electric field with the power supplied to the up 
electrode 210 from the up power source 221, raw gas is plasma-ized, Plasma P is generated, and Sample 
W is processed. 

[0061] The electrode plate 21 1 is insulated with insulators 212 and 213, and the up electrode 210 is held 
at housing 214. Moreover, a plate 215 is installed in the field of the side which touches the plasma of the 
electrode plate 211, and the shield ring 216 is installed in the periphery. The shield ring 216 makes the 
focal ring 132 and a pair, raises a plasma consistency by confining Plasma P in the processing room 100, 
and acquires a high etching property at the same time it protects insulators 212 and 213 from the plasma. 
It is suitable to use silicon and carbon for a plate 215 and to use a quartz, an alumina, etc. for the shield 
ring 216. 

[0062] Moreover, the VHF band which exceeds 100MHz from the RF band of 10MHz of outlines is 
suitable for the frequency of the up power source 221. It is desirable to connect the electrode plate 21 1, a 
matching circuit and a filter system 223, and a filter 225 in the shortest possible distance, and to join 
together certainly from a viewpoint of power loss in a skin effect or the contact section, with such a RF 
band or a VHF band, using a copper plate, a copper pipe, etc. Then, in the case of this example, the 
matching box 220 which unified small and lightweight the matching circuit and the filter system 223 
using a switching circuit, and filter 225 by diode is directly carried in the upper part of the up electrode 
210, and it is considering it as the configuration connected with the up power source 221 with the 
connection terminal 226. 

[0063] in this example, the up electrode 210 is attached in the side attachment wall 102 by the hinge 
118, and it dissociates with a side attachment wall 102 in the part of an arrow head A - having the 
upper part - raising - the outline of a hinge 1 18 - it is constituted so that a level support shaft may be 
used as the supporting point, may be rotated and open Lycium chinense may grow. And open Lycium 
chinense is made possible for the up electrode 210 from the aperture angle of 165 degrees thru/or 180 
degrees, i.e., the level surface, even within 15 degrees by lightweight[ small and ]-izing the matching 
circuit and the filter system 223 carried in the up electrode 210, and a filter 225, without demounting 
these from the up electrode 210. 

[0064] Since components are held at the condition of having been physically stabilized by friction or the 
stop part even if it removes a captive screw by considering as such a configuration, in case the plate 215 
made from silicon and the insulator 216 made from a quartz are exchanged, there is an advantage with 
small possibility that the force with components impossible for will be applied, or dropped and 
damaged. Moreover, since an operator can work from the upper part, an operator's workability is also 
good, and since he does not need to lift and remove the up electrode 210 upwards, he has the advantage 
by which a burden is not placed on an operator. 

[0065] In addition, in this example, although the up power source 221 is made into disengageable 
structure with the connection terminal 226, the efficient, small, and lightweight up power source 221 
may be directly carried in the upper part of the up electrode 210. In this case, open Lycium chinense is 
fully possible in an aperture angle even within about 150 degrees thru/or 180 degrees, i.e., the level 
surface, to 30 degrees, and exchange of a plate 215 and an insulator 216 can be efficiently carried out to 
insurance. 

[0066] Moreover, since it is not necessary to separate the up power source 221 by part for a connection 

terminal area, there is an advantage whose workability improves further. 

[0067] Moreover, although the processing object was a semi-conductor wafer and each of each 

aforementioned examples was the cases of the etching processing to this, this invention can be applied 

not only this but when a processing object is a liquid crystal substrate, and can apply the processing 

itself also not only to etching but to sputtering and ** CVD processing. 

[0068] 

[Effect of the Invention] as the part which can open and close a part of vacuum housing which 
constitutes a processing room according to this invention and which can be opened and closed - 
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constituting — this part that can be opened and closed — a processing room side - the upper part - 
turning — components — a horizontally near condition — friction or it is physically held by the stop 
part at a stable condition. Therefore, since the processing room upper part opens in maintenance 
operating area, access to an operator's processing room becomes easy, and a maintenance can be 
performed with an easy position from the upper part. Consequently, since handling of the components at 
the time of a maintenance becomes easy for an operator and workability improves, plasma treatment 
equipment excellent in maintenance nature or user-friendliness can be realized, and the plasma treatment 
equipment contributed to improvement in productivity can be offered. 



[Translation done.] 
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